A wide range of clinical symptoms and signs are observed with venous thrombosis. Nonetheless, clinical diagnosis has been found to be unreliable and accurate diagnostic methods must be used before potent therapy such as anticoagulation is instituted, since the complications of treatment themselves can be life-threatening.
Phlebography is still the basic reference for evaluation of deep venous disease. While it is felt to be the most accurate, there are still limitations relative to difficulty in separating acute from chronic disease, and in obtaining adequate contrast in certain veins such as calf muscles and in the larger intraabdominal veins. Moreover, it is an uncomfortable invasive test, not without complications of its own.
The 12sI-fibrinogen uptake test is an excellent test for screening for forming thrombi. The sensitivity of this test is high, particularly in the detection of small calf vein thrombi. The primary drawbacks of this technique are that it is falsely positive in cases where there has been bleeding, inflammation, gross edema, arthritis, or leg ulceration. It is not accurate above mid-thigh because of the high blood flow at the level of the groin and pelvis.
Radioactive labeled plasmin which will adhere to the surface of recently formed thrombi can also be used for diagnosis. The limitations are a very short half-life of the radioactive label so that repeated investigation of a patient cannot be performed unless new injections are given. The diagnostic accuracy is comparable to that of radioactive labeled fibrinogen and has the same advantages and disadvantages.
Plethysmographic techniques have been used with various modifications. They have the advantage of being strictly noninvasive. They are most accurate when used in association with venous emptying, hut there must be at least 50% occlusion of the vein before the test is positive and large collaterals or duplication anomalies may result in a false-negative test. Phleborrheography seems to diagnose proximal deep venous disease accurately, but is relatively insensitive to distal deep venous thrombosis. Doppler ultrasound techniques are quick and simple to apply, but interpretation requires substantial experience.
Real-time B-mode ultrasound has been used in recent years to detect deep venous thrombosis and permit visualization of thrombus within a vessel. With experienced hands, it is possible to differentiate between acute and chronic thrombi.
Finally, a combination of 2 or more methods has been found to increase diagnostic accuracy; combining one method which is good at detecting calf vein thrombosis with one detecting hemodynamicaHy significant thrombi in the more proximal veins offers the best combination. Impedance plethysmography combined with radioactive labeled fibrinogen has been found to be nearly as reliable as phlebography with similar cost effectiveness.
Deep vein thrombosis (DVT) is a potentially fatal disease in the form of pulmonary embolism. This makes treatment very
Reprint requests: Sven-Erik Bergentz, M.D., Professor and Chairman, Department of Surgery, University of Lund, Malm6 General Hospital, 214 01 Maim6, Sweden. important but because the treatment modalities are potent and may lead to bleeding complications, the diagnosis must be firm. A wide range of clinical symptoms and signs have been described (Table 1 ), but several investigators have shown clinical diagnosis to be unreliable [1] [2] [3] [4] [5] ; therefore, more accurate diagnostic methods must be used, both when discussing frequencies of DVT in various patient populations and when therapy is to be instituted.
The first objective method to be developed was phlebography, the technique being introduced by Berberich and Hirsch [6] , who injected strontium bromide into an arm vein. In 1935, Frimann-Dahl [7] reported for the first time phlebographic diagnosis of a femoral vein thrombosis, and in 1940, Bauer [81 used phlebography on a larger scale to follow treatment of DVT. Thus, the history of systematic use of objective diagnosis of DVT is not yet 50 years old. This article will review some of the various diagnostic methods which exist today and analyze their advantages and disadvantages.
General Remarks
There are 2 main groups of patients where accurate thrombodiagnostic methods are required: those developing symptoms from their legs where the diagnosis has to be verified or excluded, and those where screening is done despite presence of symptoms or not, with the purpose of getting information on the incidence of DVT.
The ideal diagnostic method has not yet been described. Several requirements have to be fulfilled (Table 2) . When evaluating new methods it is of great importance to be aware of the selection of patients on whom conclusions are based and how positive and negative predictive values are influenced by the prevalence of thrombosis within the population, also at constant sensitivites and specificities. This has an impact on the sample size to be investigated and this purely statistical phenomenon has only rarely been taken into consideration in studies evaluating new methods. Table 3 shows how to evaluate a new method against a reference method, which is considered diagnostically to be "true" or the "gold standard." If possible, the test results should be assessed blindly.
New diagnostic methods are continuously being introduced. When they are evaluated, the pathophysiological background, on which the test is based, must be known. Otherwise, optimal information cannot be obtained. In Table 4 some diagnostic methods and their characteristics are summarized. An ideal method should be diagnostic in all parts of the venous system. Most methods are not and it is, therefore, important also to know which anatomic areas are covered by the test. This is schematically summarized in Fig. l .
Diagnostic Methods
In this section, various diagnostic methods will be discussed with their advantages and disadvantages without focusing on technical details.
Phlebography
Phlebography is still the reference method when evaluating new techniques. There are several modifications in how the method is used today [9] [10] [11] [12] . In ideal cases, the diagnosis is based on direct signs, which are intraluminal filling defects present in 2 projections. Sometimes, we have to rely on indirect signs such as inadequate filling of vein segments or derived flow, and the diagnosis is then based on probability. To obtain information on the proximal veins, the examination has to be completed with a femoral vein injection. There are areas within the venous system where there are difficulties in filling the veins with contrast which causes diagnostic limitations: calf muscle veins and soleal sinusoids, the deep femoral vein and the iliac veins, especially the internal system. The method requires considerable experience for adequate execution and interpretation. It is not 100% reproducible and there are also variations in interpretation [13, 14] . One obvious difficulty is to establish a correct diagnosis in cases where there are also postthrombotic alterations [15, 16] . Since the report by Albrechtsson and Olsson [17] on postphlebographic development of thrombosis, detected as a positive fibrinogen uptake test, there has been a great concern for that complication, although it had been reported by Homans as early as 1942 [18] . Several factors influence the frequency of a positive fibrinogen uptake test after phlebography such as the type of contrast medium used and phlebographic technique, especially the contact time between contrast medium and endothelium. In some cases, postphlebographic thrombosis may not be caused by the phlebography but may be related to the indication for this study. There are several studies where the high frequency found by Albrechtsson and Olsson [17] has not been confirmed [19] [20] [21] .
125I-Fibrinogen Test
~25I-fibrinogen uptake test (FUT) is based on the uptake of lesI-fibrinogen in thrombi under development and is, therefore, not as good for the diagnosis of established thrombosis as it is for prospective screening of forming thrombi. It has, above all, been used to establish the frequency of postoperative DVT in various risk groups and in prophylactic studies. The sensitivity of the test is high with detection also of small calf vein thrombi, and there has, therefore, been a question concerning the clinical relevance of the test. A positive test indicates that the patient is at risk for developing pulmonary embolism [for review see 22, 23] . It does not, however, indicate a risk for later development of deep vein insufficiency [24] .
FUT has been of great value to increase the understanding of
